This excellent and scholarly book is a commentary on population and food production and marks the 200th anniversary of the publication of Malthus' ' Essay on the Principles of Population '. Dr Evans considers the propositions : does the supply of food determine the population that can be sustained (as Malthus believed) or does population force increased food production ? He weighs the evidence in 12 chapters and concludes that they are complementary and not mutually exclusive propositions. Nine chapters deal with times (the intervals between which are becoming increasingly short) when world population reached 5, 50, 500, 1000, 2000, 3000, 4000, 5000 and 6000 million. Each of these chapters reviews developments in agriculture and, from the 19th century, those in agricultural research, with the structure and activities of populations in the principal areas of the world and with the migration of people and its causes. These chapters constitute a potted history of agriculture and agricultural research and contain vignettes on such diverse topics as the !Kung Sen hunter gatherers of the Kalahari, the Norfolk agricultural ' revolution ', the Irish potato famine, minimum tillage systems, the dwarfing of wheat and rice, hormones as herbicides and the genetic manipulation of plants. The final chapter considers whether and how the world will be able to support a population of ten billion, which is likely to be reached by about the year 2050. Dr Evans concludes that the world can support ten billion people with an adequate and varied diet. Higher yields will be required, particularly in densely populated regions of the earth, since most of the land there that is suitable for agriculture is already in cultivation. Demonstrating how higher yields can be obtained sustainably poses a great challenge and will require a renewed and heavy investment in research.
Readers of this journal who are immersed in their own specialized fields of study will find the author's vision in time and space is informative and refreshingly broad. All who are concerned with agricultural science should read the book. It deserves to, and probably will, reach and influence a much wider readership. Wheat was the first major crop to be grown in California, using winter rains and extensive cropping techniques apparent deserts were turned into fields of grain. Wheat could be easily stored and transported by ship without deterioration making it an ideal export crop. However, the wheat boom did not last, soil exhaustion and foreign competition meant that it was over by the 1880s and the search was on for alternative crops.
. . 
The realization that water from the great rivers of California could be harnessed for irrigation stimulated the development of the fruit industry. Fruit growers soon became specialized, matching their crops to local environments, giving rise to large areas growing single crops such as the vineyards around Fresno and pears along the Sacramento River. While fruit growing, even on a large scale, was relatively simple, marketing was difficult especially since major markets were on the East Coast of America. One way to overcome this problem was to partially process the crop and this helps explain the development of the California raisin industry. For fresh fruit techniques of fruit storage, transport and marketing were developed during this period.
In addition to marketing problems all the major fruits in California were non-native and large-scale monocropping had the inevitable consequence of pest and disease epidemics. Chapter 4 describes in detail the development of a chemical industry to control these outbreaks. It is fascinating to look back at the chemicals used, and the descriptions of the use of lead arsenate as major pesticide seems unreal in the present day, one grower even suggested the use of liquid mercury around the roots of vines to control Phylloxera ; fortunately for future generations this proved to be unsuccessful. The concept of the field as a factory where all things could be controlled was developed at this time, and it was felt that technology could be harnessed to solve almost any problem.
Fruit crops are usually labour intensive and seasonal. The development of the fruit industry in California had a major social impact with the import of cheap seasonal labour moving from crop to crop. A large migrant labour force developed and the descriptions of early fruit picking camps, where owners were loath to spend money on facilities, are grim. Seasonal labour is still needed and can be found today in the migrant Mexican labour force. This is a densely written text with references and quotations on almost every page ; sometimes this becomes tedious, however, it is worth persevering with. The book describes the social history of an industry and provides the reader with an insight into the development of grading standards, plant quarantine laws, the pesticide industry and much more. Similar histories could be written about agricultural development in many regions of the world, however, this book provides a useful case study. The book starts with a taxonomic description of minor millets rather than restricting it to pearl millet. This tendency continues throughout the book. The second chapter describes in detail the origin, distribution, domestication and botanical description of pearl millet. The uses of pearl millet are not sufficiently detailed to cover its most common uses in developing countries. Ecological requirements are described in chapter 3 in terms of soil, temperature, salinity tolerance, soil moisture and photoperiod. The authors refer to the millet growing period as the spring and as a trap crop for weed control as practised in America. In developing countries where millet occupies the largest area it is grown as a grain or fodder crop in the spring, and the main crop is grown in the rainy season.
In the fourth chapter, on cultural practices, a review has been made for agronomic practices such as land preparation, sowing time, population density, fertilization and multiple factors. While describing land preparation unrelated issues are described such as method of sowing, spacing, fertilizer requirement, establishment and yield components, and genetic effects (page 35).
Chapter 5 on genetic resources, seed production, and characteristics does not follow a logical theme. Evaluation for resistance to biotic stresses, stability analysis, fungal contamination and seed anatomy are not only inappropriately placed but are also inadequately described. The role of environmental factors on growth are given in chapter 8, but aspects of genotypeienvironmental interactions are inadequately described.
Chapter 9 reads ' pearl millet phytopathology '. It could simply say pearl millet pathology. This chapter, besides referring to diseases also describes insect pests. A review of literature on evaluation of germplasm for diseases has been presented but no attempt has been made to describe the disease cycle, mode of infection and symptoms. Chapter 12 on biochemistry and biotechnology is very misleading as it does not describe anything that falls under biotechnology in modern terms, except a passing reference to molecular markers and DNA polymorphisms. Genetic studies on biochemical parameters have been described as plant breeding. The last chapter (13), on crop improvement strategy, poorly describes the methodology for genetic improvement of pearl millet ; the only breeding techniques are covered in an inadequate treatment of population improvement. Overall this chapter is a poor description of the principles of genetics and breeding as used in pearl millet improvement.
The book is a compilation of an uncritical review of pearl millet literature. The book does not adequately describe the science relating to pearl millet, in particular the topics of male sterility, marker assisted selection for diseases and methods of breeding are so inadequately described that it is questionable if the book is useful to a practising scientist.
Although references are exhaustively listed many are incorrectly given, and there is no index to the book.
The book is not recommended as a general reading for the students or pearl millet workers, but it could be useful as an occasional reference book on the shelf. In order to maximize economic returns, farmers want the freedom to grow wheat intensively, increasing flexibility in crop rotation yet still producing con-sistently high yields of high quality grain. Whilst takeall, the most important root disease of winter wheat, imposes a significant constraint on this liberty, neither a generic epidemiological model which links the dynamics of disease with yield, nor a solution for the consistent control of take-all have yet been found. Almost certainly, it is the complex interaction between disease dynamics, host growth and environmental conditions that has largely contributed to this failure. This book identifies differences between regions (Australia, Europe and North America) as a major cause of variability and suggests that an integrated, regional approach will go some way to correct the problem. The book is composed of seven chapters and includes contributions from a number of highly regarded and experienced scientists that lead take-all research in the UK and France. Whilst the book is somewhat unusual in that selected authors are not responsible for entire chapters, this allows for greater synthesis by the editor. The first chapter of this book, ' Past and Present ', as well as giving an interesting historical account which aligns the spread of take-all in the UK with changes in farming practice, also provides ample evidence of the variability not only between different regions but within regions. Indeed, for such a complex disease, one then wonders how much further (i.e. more variability we need to account for) we need to go and hence at what scale and under what experimental conditions (field or controlled environment) research should be undertaken to provide us with the best possible chance of success ?
. . 

Take-All Disease of Cereals
The strength of the book is based on field work (Chapters 3, 4 and 6). Up-to-date accounts of take-all within the modern ' Cereal Production Systems ' of the UK and France and ' Strategies for Management ' draw on a wealth of regional experience and provide excellent information on both the biological and edaphic factors that affect the amount of disease and the growth of the host. Furthermore, whilst no positive thrust for future research is advanced (Chapter 7), the book describes two areas of active research that suggest a bright outlook and deserve more attention than perhaps they receive here. Understanding population dynamics and population genetics are central to the correct interpretation of experimental data. The combination of mathematical modelling and experimentation (Chapter 2), notably absent from Asher and Shipton's Biology and Control of Take-all (1981) , has brought us closer to understanding the way in which take-all spreads both within and between seasons. Although relegated to the rear of the chapter and with links to yield placed elsewhere, the power of mathematical modelling combined with empirical disease progress data provides the most positive indication that a generic model for the spread of disease will become available in the not too distant future. Furthermore, new molecular techniques, outlined in Chapter 5 ' The Pathogens and Related Fungi ', are capable of providing the necessary information on the genetic structure of the population.
In summary, this book provides good reading for those interested in the past and present impact of take-all on UK agriculture. It also represents a valuable resource for those attempting to make sense of a highly variable and complex set of time dependent interactions that exist between a soil-borne plant pathogen, a host and their environment. With the advent of modern biotechnological techniques, it must be acknowledged that the heyday of direct mutation breeding has passed. At the same time we must acknowledge that many modern biotechnological techniques rely on specific mutant genotypes as a prerequisite for their studies and application. ' Mutation Breeding ' sets out to comprehensively document the history of mutation breeding over the past century bringing together valuable knowledge accumulated by the author over the past 25 years. The book gives a clear and precise description of all the processes involved in mutation breeding including both its achievements and weaknesses. It is of interest to read for instance, that the lodging resistant semidwarf durum wheat variety ' Creso ' in one decade produced an economic benefit of more than 50 times the cost of 15 years funding of the durum mutation breeding programme at Cassaccia, Italy where Creso was developed. Similar successes can be reported in the breeding of over 278 rice varieties showing earlier flowering, shorter straw, disease resistance and higher yields.
. . 
The book in its clear descriptions of all aspects of successful plant mutagenesis will prove an invaluable reference book for those breeders still pursuing practical programmes of mutation breeding. More importantly it should be of equal use to the many molecular biologists requiring assistance in developing directed mutants to investigate all aspects of gene structure and function and in applying this knowledge to improving crop species. Molecular biologists should also be able to learn from the failures of mutation breeding programmes that were caused by unfounded expectations and inappropriate procedures due to inadequate knowledge of plant breeding science.
